













httpEndovascular repair of an aortic arch
pseudoaneurysm by an atrial septal defect
occluder combined with a chimney stent
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An aortic arch pseudoaneurysm distal to the left common carotid artery (LCCA) was repaired endovascularly with an
atrial septal defect occluder. Aortography showed complete closure of the pseudoaneurysm but delayed blood ﬂow in the
LCCA. A chimney stent was then placed into the LCCA to salvage it. Completion angiography suggested free ﬂow in the
LCCA and a minor perioccluder leak, which disappeared at 1-month follow-up. The patient was free from any symptoms
related to the pseudoaneurysm at 1-year follow-up, with the atrial septal defect occluder in a satisfactory position, absence
of leaking, and complete thrombosis in the pseudoaneurysm cavity. (J Vasc Surg 2013;57:1657-60.)Thoracic pseudoaneurysms represent a rare variety of
aortic disorders, with patients often asymptomatic, are
potentially fatal, and are traditionally treated by open
surgery. However, surgical procedure is often complicated,
with poor outcomes and high morbidity and mortality.1
For the past 2 decades, endovascular therapy has been
emerging as an effective and less invasive treatment for aortic
disorders. Although conventional stent grafts have been
widely used in aortic segments with adequate landing zones,
branched grafts, fenestrated grafts, chimney grafts, and
occluders have also been applied in challenging zones such
as the aortic arch. In 2005, Bashir et al2 reported the ﬁrst
case of using a septal occluder device to close an ascending
aortic pseudoaneurysm. In 2009, Hussain et al3 reported
six cases, so far the largest series, of thoracic pseudoaneur-
ysm treated by endovascular placement of occluders. In
2009, Schmauss et al4 reported the ﬁrst case of aortic arch
pseudoaneurysm successfully treated by an occluder.
In this report, we describe a case of aortic arch pseu-
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our knowledge, this is the ﬁrst case published.
CASE REPORT
The patient was a 41-year-old male with a chief complaint of
chest and back pain, hoarseness, and dysphagia after blunt trauma.
An aortic arch pseudoaneurysm (neck, 18 mm; size, 43 mm  40
mm) right distal and posterior to the oriﬁce of the left common
carotid artery (LCCA) was revealed by computed tomography
angiography (CTA) (Fig 1, A-C).
Previously, we have shown at our facility that sealing the
primary tear of a type B aortic dissection with a ventricular septal
defect occluder has been successfully achieved.5 We then consid-
ered treating this aortic arch pseudoaneurysm with an ASD
occluder. As the disc of the occluder might cover the LCCA
considering its close proximity to the neck of the pseudoaneurysm,
the chimney technique was planned to salvage the LCCA in case
unintentional blockage occurred. Beneﬁts and risks of the proce-
dure were fully explained to the patient and family members before
the informed consent was signed.
The procedure was performed under general anesthesia. Right
femoral access was obtained with a 6F introducer sheath, through
which 5000 IU of heparin was injected, followed by advancing
a 0.035-inch hydrophilic guidewire and 5F pigtail catheter into
the ascending aorta. A 45 left anterior oblique aortogram revealed
an aortic arch pseudoaneurysm (neck, 18 mm; size, 43  40 mm)
right distal to the oriﬁce of the LCCA (Fig 1, D). The pigtail cath-
eter was exchanged for a 5F Cobra catheter (Cordis Corporation,
Bridgewater, NJ), which was then advanced through the neck into
the pseudoaneurysm cavity.
The 5FCobra catheter was exchanged for a 0.035-inch Amplaze
guidewire (Cordis Corporation), through which a 14F sheath was
navigated into the cavity. A SearCareTM ASD occluder (38-24-34
mm; Lifetech Scientiﬁc Co, Ltd, Shenzhen, China) was advanced1657
Fig 1. Computed tomography angiography (CTA) and aortogram show an aortic arch pseudoaneurysm (neck, 18
mm; size, 43  40 mm) located right distal and posterior to the oriﬁce of the left common carotid artery (LCCA).
Fig 2. Intraoperative aortogram. A, An aortogram after deployment of the occluder shows complete closure of the
pseudoaneurysm but delayed blood ﬂow (white arrow) in the left common carotid artery (LCCA), suggesting its
obstruction by the occluder. B, Completion angiography after displacement of a chimney stent shows free ﬂow in the
LCCA, satisfactory positioning of the occluder with minor leak (white arrow) into the pseudoaneurysm cavity.
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Fig 3. Follow-up by computed tomography angiography (CTA). CTA at 1 week (A and B) shows good position of
the occluder with minor leak (white arrows). CTA at 1 year (C-E) shows complete occlusion of the pseudoaneurysm
and patent chimney stent in the left common carotid artery (LCCA).
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was deployed in the cavity and gently pulled back against the rim of
the cavity. The delivery catheter was further retracted to release the
middle of the device across the neck and then the posterior disc
positioned in the aorta. A subsequent aortogram showed complete
closure of the pseudoaneurysm but delayed blood ﬂow in the
LCCA(Fig2,A),which suggestedobstructionof theLCCA.Accord-
ing to the preoperative plan, the chimney technique was applied to
salvage the LCCA. LCCA access was obtained through cutdown. A
6F introducer sheath, 5F Cobra catheter, and a 0.035-inch hydro-
philic guidewire were advanced into the LCCA retrogradely in
sequence.An8-60-mmself-expandingZilver stent (CookMedical,
Bloomington, Ind) was then placed into the LCCA, with its proximal
end 6 mm within the aortic arch. Completion angiography showed
free ﬂow in the LCCA and correct positioning of the occluder with
minor leak (Fig 2, B), which was expected to disappear once the
occluder was endothelialized and the cavity was thrombosed.
The patient underwent an uneventful recovery without any
transient or permanent neurologic complication postoperatively.
CTA at 1 week (Fig 3, A and B) showed proper positioning of
the occluder, although a minor leak remained. CTA at 3 months
and 1 year (Fig 3, C-E) demonstrated complete occlusion of thepseudoaneurysm and patent graft in the LCCA. The patient was
placed on long-term intake of aspirin (100 mg/d) and was free
from any symptoms related to the pseudoaneurysm at 1-year
follow-up.
DISCUSSION
Thoracic pseudoaneurysms are conventionally man-
aged by open surgery, which is associated with high
morbidity and mortality.1 In the past 2 decades, endovas-
cular management has increasingly become a less invasive
and effective treatment for aortic disorders including
thoracic pseudoaneurysm. However, for pseudoaneurysms
in the aortic arch, conventional endovascular stenting can
be difﬁcult. Although branched stent grafts have been
used in this challenging zone,6 they are time-consuming
and expensive. Furthermore, the additional complexity of
branched graft deployment may result in high rates of
stroke. 6 Instead, endovascular placement of occluders
has been emerging as a promising strategy to treat the
pseudoaneurysm in proximity to supra-aortic vessels.2-4
Unlike tubular stent grafts, which require sufﬁcient
proximal and distal landing zones, proximity to supra-
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the present case, the aortic arch pseudoaneurysm with
a moderate neck was obliterated by an ASD occluder.
However, the LCCA was also covered because of the
extremely narrow space between the LCCA and the pseu-
doaneurysm neck. According to the preoperative plan,
a chimney stent was deployed to salvage the LCCA. The
chimney technique has been used to rescue vital branch
vessels that are covered unintentionally.7 Although the
occluder and chimney stent have been applied separately
in aortic arch procedures, their combination as a novel treat-
ment has not been reported previously. As both instruments
are commercially available, they can be integrated to treat
pseudoaneurysm in proximity to supra-aortic branch vessels.
Although this complete endovascular strategy avoids
signiﬁcant injuries associated with surgery, it raises several
concerns. In the largest series of thoracic pseudoaneurysm
treated by endovascular placement of occluders, threeminor
leaks occurred among six patients. However, two of them
resolved spontaneously.3 Thus, most of the perioccluder
leaks may disappear once the occluder endothelializes and
the cavity thromboses. In the present case, the usage of
a chimney stent may also increase the risk of leak. Notably,
the chimney technique we performed is not a standard one
that is composed of a large aortic stent graft and a smaller
parallel chimney graft, which becomes tightly embraced by
the larger aortic stent graft, thus, reducing the incidence of
proximal type I endoleak. Although persistent leak is absent
in our case, it remains unknown if the shorter “gutters”
between the occluder and the chimney stent will increase
the risk of leakage. Another concern is possible maldeploy-
ment of the occluder.3 Furthermore, recurrence of an aortic
pseudoaneurysm may occur.8 Thus, although the combina-
tion of the occluder and chimney stent may extend and
simplify the application of endovascular techniques fortreating aortic arch pseudoaneurysms, concerns about
potential complications and durability have to be addressed
before broader application can be advocated.
In summary, management of aortic arch pseudoaneur-
ysm by an ASD occluder, with secondary chimney stenting
for rescuing the potentially unintentional coverage of
branch vessels, seems technically feasible, safe, and effective
at short-term follow-up. However, longer follow-up is
needed to assess the efﬁcacy and durability.
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